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Ferrotitanium Production in the USSR

Plans for Ferrotitanium Production in Sibenik, Yugoslavia

In the development of the steel industry the preduction

of alley steels brought forth a demsnd for aJ.loying sgents, These
are the substances in generel termed the ferroslleys,

Ferrotitanium ie a ferroalley of titanium with
iren, conteiring very small quantity ef ethers elements: carbon,
aluririvon, silicem, copper, phesphorus and sulphur., These impurities
enter in to the ferrotitanium during the process of production,

Yugoslave stendard specificstions for the ferrotitanium

are given in the table 1. .
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Ferrotitanium produced by ebectrothermic procscs,
uging carbon as reducing sgent, contains great amcunt of carben,
hence its use in steel industry is limited.

Nowadeys in U,S,S,P, the ferrctiteniigm is preduced

by aluminothermic method. Russien standare egpecifications for
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ferrctitanivr cen be seen in tre tatle 2.
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Ferrotitanium finde use in steel industry as en
alloying agent es well ae a desoxidiser, It alsc finde use in
the manufescture of welding electrodes,

In U.S,S.R, the steel production is in a steady
development, In the next 15 years it is forseen that the annual
production would increase to 100 - 120 million tona, A large
portien of this production is expected to be in the foym of alley
steels, which indicate an increased domand for the ferroalloys
produced by the aluminothermic methed.

Aluminothermic process is based on the reduction
cf metallic oxides with eluminium, ancd cen be vrresented by the

following reaction :
Ti02 4 4/3 a1 = T1 + 2/3 21,503

However, at the same time the following reactions

take place:
Ti02 + 1/3 A1 = 1/2 Tij05 + 1/6 A1503

2 Ti0p + 4/3 A1 = 2 Ti0 + 2/3 A1,03

Tiz03 + 2/3 X1'= 2 Ti0 + 1/3 21503
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Titanivm oxides go in to the slag.
The advantages of aluminothermic method are as '
fallows :

1) The poeibility to obtain ferrctitenium with lew

carbon

2) The 'great speed of process

3) Simple equipment

Disadventages of this method are :

1) The great content of gluminium in the ferrotitan.ium

2) High price of aluminium

In U.S.S.R, the industrisl production of ferrotitanium
began in 1937 in electricel furnaces, In the same year the Institute
of Metale initiated a procees for aluminothermic productlon of
ferrotitanium without electrical furnace.

In 1953 this method for production ef 25 =30 % FeTi
wos fully developed on industrisl scale, Today, it is by this
method that all the ferrotitanium in U.S,S.R, is produced.

The ferrotitenium production in U.S,S.P. in 1960
wes sbout 3,008 tans, Half of that was produced in the factery
of ferroelloys in Lipetzk.

Yugoslavia, as a secialist country, with steady
expansion of steel industry, has no induetrisl prc;:ducticm of
ferrotitenium,at all. |

That led the Government of Yugoslavia to nominate
me for a United Natiens fellowship to study the productien of
ferrotitenium in U,S.S.P.
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Situgtien in Yugoslevis
in view of ferrotitaniuvm prodnctien

According to sgome provieions in 1963, Yuposlavie will
need sbout 143 tons ferrctitanium,

Yugoslavia does not produce ferrotitanium send ell
demend of thie alleoy is imported.

On the other hand, the production of ferreelleovs
in Yugoalavie ie very wuch developed. There are electric furraces
in Jajce, Dugi Rat, Ruse and Sibenik,

After the second worlé war neu factories of ferro-
alloys are tuvilt in Jegunovee and Sibenik.

In the pest in Electrudes and ferroalloye plent
in Sibenik ferromelybdenum and fervctungeten have beer. preoduced,
There is some equipment in this plent which cen be used for ferre-
titanivm production. Especielly the rocking furnece ir the new
part of the plant, in which the low cerbon f erromsngenese is
preduced, could be used for ferrotitanium production,

The ghove mentioned equipments can he seen ir the

Fig.1, 2, 3,
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Aditiensl main equipment for ferrctitanium preductiem
which must be instaled is the following :
1) Rotary kiln, refractory-lined, for calecining
2) Equipment for production of Al-metal powder,
in case if not intended to purchase ready powder

3) Bquipment for grinding snd screening

4) Crucibles for fusien

5) Screy conveyor

6) Storage siles

7) Equipment for mixing

8) Weighing equipment
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8.

The most important questien fer the preductien of
ferretitanium is row materials.
For the production of ferretitenium by aluminothermic

method the titsnium concentrate must corespond to the specifice-

tien given in the tgble 3, - / YR
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calions for /bmenile. . -

foncenlyate.
In Yugoelavie there is no production of titanium

concentrate, therefore the experiments have been made to uge

the red mud, which aglomersted conteins about 7.4% TiOp, as

row materiasl for ferretitenium preductiem, Inthe experiments
already caried cut in Sibenik, aglemersted red mud was reduced
in electxjic furnace with carbon, Titanium goes in to the alag.
Reducing titenium-sleg agein in electric furnace with carbon, the

metal of follwwing composition was obteined 3

T4 - 11,30 4 c - 2,56 %
v = 0,18 % Si = 12,01 ¢
Cr = 0,22 ¢ M = 7,71 %
P = 0,093 Pe = 59,87 ¢
s = 0,025 % a1 = 5,82 ¢

Declassified in Part - Sanitized Copy Approved for Release 2014/05/20 : CIA-RDP80T00246A026200150001-4



Declassified in Part - Sanitized Copy Approved for Release 2014/05/20 : CIA-RDP80T00246A026200150001-4

t <

Also, in Yugoslavia, experipents have boon rade to
sepafate the titenium and other useful componente from the rod

el by means of acids,
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The production of ferretitenium
in U.S.S,.R.

The factory of derroalleys in Lipetsk (U.S.S.R.)
is built in 1935 end put in to the operatien in 1939, At first
the factory preduced calcium carbide, During the second world-
war there was grest demand for ferresilicon and ferrotitanium,
Till 1943 the preparatiens for these productions were made and in
1948 the production of ferretitenium was started.

Prom 1948 ti11 1960 the preduction of ferretitenium
hes ipcreased by 25 times in this plant. "

The technologicel process of ferretitaniuvm preductien

he Pig.d.
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1) Titanium concentrate
2) Al-metal powder
3) Lime
4¢) Iren ere

5) Ferrogilicem 75 %
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The analisis of diff. gredes ef titemium cemeemtrates are ) 4
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Titane-magnetite concentrates centain tec much sulphur and

given in the table &, [RCTHEL

they have te be calcined.
The calcinatien in the retary kiln, has fallowing purpeses:
1) Te diminieh the content of sulphur
2) To oxydise the iren exide frem Fe¥ te Pey03
The dimimutien of sulphur in titanium cencentrate dipends

upen the temperature of calcinatien and is shewn in the Fig, 5.
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Oxydstien ef PeO gees threugh the following phases :

Fe? - re30¢
Fb304 = - F8203
- P03 . - Fes03

Condigering the thermal energy requirements, the required
specific calcric effect for the aluminothermic process is:

= 5%0 Kcal/kg

In the table 5 is given the data of the oxides for the specifie

caloric effect of titanium and farrous (xides.

Oxysles

P~

. 1i0; ooy e 0| 7@
%&ﬁt’ﬁ% 372 | e 7541
ML S < aalor/c offests
Wanium el ton oy des 4

As evidmt.hfron table 5, the amount of. heat energy liberated

Curing the reduction of Ti0 is less than the minimum required calories.,

However, during the reduction of higher iron oxides a lerger
amount of heat energy is liberated. This provids for the necesgery
thermgl enérgy requirement of the process,

It is by celcination process that the Fezoz; is obtained., This
rresents the neceseity for calcination of the concertrates,

After the calcinstion, the titapium concentrete is screened
through 3 mm size screen.

The second grede Al-powder is used a8 reducing agent in the
prucess, The specification of the gecon grede Al-metal used for making

Al-powder is shrown in table 6.
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TEBLE 6 The guallly of second grade aliominium ..
used fo> preparation of aduminium powder.
The yrocese of meking Al-powder consistg of dicperedien

-

hy compressed air of the fluidiced metal, Al-metal powder mst

corespond te the pecifieatisns wiven ‘n the tarle 7,
' 15w L Jomed B oy m |
tealyyc) roin O b«fﬁ apex 1%
TREE T, Spacifisat: ong far Retwatel
Povider S Remer

Refere using Al-wetel rowder is screened through & m

size screen.

Por cbtaining low temp, reting slag, lime is uged,
The lime must contain min. 90% Ca® in greins sige 1,5 - 3,0 mm.
So lime must be grinded and screened.

Iron ore is added in the end of precess in mixture with
lime, Al-metal powder and 5% PeSi in order to increase the thermal
effect and to obtain better separatien of metel from the slag. Irom
ore mst contain min. 95 % Pes03 and should be dry and screened through

3 mm size screen.
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14,

Drying of iren ore ie executed in the same rotary kiln
which is used for calcinetion of titanium concentrates.

75% ferreosilicon is used in small quantity to replace one
small pert of Al-metsl powder in thermic mixture for reduction of irem
ore, Feryogilicen is grinded and screened through the screen 2 = 3 mm.

The fusion is cerried out in crucibles made frem cest iron.
The crucible is mgsde of four section, end has capacity of le tone charging nm
mixture., When crucible is ready for fusion, and charging mirture prepared,:
the worker tskes a small quentity ef the cherging mixture, and light it with
ejectrical spark from & 12 V supply, and puts it in crucible ir which is
alreedy 2ee~J00 kg of charging mixture, After that the charging mixture is
added little by little by mean's of acrew cor.veyor.: The cherging mixture
ig composed of titenjum concentrete pl-metal powler end lime. After the
charging mixtuwre pdditioral thermic mixture is sdded hy the same screw
convevor, Thermic mixture is composeé of iron ore, Lime, Al-metal powcey
anéd 75 % FeSi.

A chargirg mixture corteins for instance

Titanc regretite corcentrete f,000 kg
Ilmenite cercentyate locoo ¥p
Al=metl pouder fc 3 2.f¢0 ¥y
Lime Seo kg

Tetes . JICC iy

Therric rixture is compceed of @

Iyrun ore 5c0 kg
Feryosilicor 75 % lce k¢
Al~metal Ac 3 7o kg
Limre 7o k¢

O
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From 9.840 kg of row materiels about 4,300 kg of FeTi /2R € 4\
are chtained and 5,300 gleg is formed. '} o y, S
Slag ;__ Urydes o
The composition of sleg is glven ip terle 8y >' %&I

40 (50, 70 08 Teuz |

T BK
3 o8 14y < WL =
, . v g ] a ;
FRER T (o |75 298 1006
HBLEE The composition of ferrot:
The distribution of time is as follows :  FRNAN 4‘(%9- ’

Weighing row materisls 1 hrs
Fusion 4 hrs
Cooling ’ 18 hrs

Totel, 193 hre

The consumption of rew materiales per tone ferrotitanium in 1960

was as follows:

Titanium concentrate 1e97,1 kg/tﬁn
Al-metal powder | 475,1 | L
Lime 12,9 n
Iren ere 97,4
Ferresilicon 75 % 19,6 »

The costs ef productiem is given as foellows :

Titanium concentrate S5e9 P
Al-metal powder 1295 p
Lime 7P
Iren ere ‘ : 7P
Feirosilicon 75 ¢ 3¢ P
Others costs 396 p
Costs of preductien 2244 P x
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We see that 57 £ of cost ig duve to the Al-mt;l powder, In order
to reduce the cost of ferrotitaniu, the expereiments have been made teo
reduce consumptien cf Al-metal powder, They made fusien in a recking
electric furmace, and instead of thermic mixture they put in additional
heat energy requirements by way of electric power; the electredes dipping
in the slag and keeping the curremt en fer le - 2o minutes, In that way

the consumption of Al-metal powder wes diminuished by 5 - € 4,
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17.

P repes it i en s

I suggest te Government of Yugoslavia to introduce the productien
of ferrectitanium in the factory of electrodes and ferroalleys im Sibenik,

This fectory is the most suitable since it is situated on the sea
side end provids eitra facility for the import ef rew materigls and
export of the preduct by wey ef sea trensport, which is the cheapest mode
of trensport, completely aveiding the need fer any land trensportatiem.

The sluminothermic methed cen be used not enly for ferretitanium,
but also fer many other products ss lew carben FeMn, ferromolibdenum, ferre-
tungsten, ferrcvendadin, ferrotantsal, ferroniebium, ferroboremn, etc, which
Yugoslavia already needs, or will be in need very soon, Therefore it is
necesssry that one factory in Yugeslavia has experiance in sluminothermic
way of production.

Yugoslave perspective needs in specisl ferroelleys are given

in table 9,

Ferroa[[oyx -V Jons
LOWacmﬁon faln o ’25," -
L with af e -

Ferromoldibdenumen))| 2oo

ferrotungslendof,| 250

— T

| Ferrovanadin 240
ferm'figzacvm 143
fenolantal - f
fg@o&ﬁm 7/
| Ferrodorén  [Tgs |

TARLE 8 Perspeative needs of
,ﬂecmlﬂwoatéaysm 1963.
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Or: the cther hand, the productien of above mentiened
ferrealleys cen be prefitable,
It is interesting te mention that it is enly the ferrotitanium
production which has yielded profits in the works in Lipetsk.
The coste of productien of all other ferycellcys are higher
than their market value.
In the table le are given the costs of production and costs
of sale for ferroslleys produced in the factory of ferroalleys in

Lipetzk (U,S,.S,R.)

R o B R
CaC: 114 b4 43 -
CRscmy | e | | 47 | - )
FeSi 45% | 82 64 18 -
Felo 75% | 224 | 382 - 138 :

TABLER. The casts of production and coste of sale Jor
Products inthe factory of ferroalloys A ipetzk Cussp)
W e rables.

In order to introduce the preductien of ferrotitanium in Sitenik,
it is necesssry to buy titano-magnetite concentrate or ilmenite concentrate,
It is better te by ilmenite concentrste because it cean be used without
celcinatien, Alse, I propose to bpy Al-meteal powder instead of making it.

The others row materials: lime, iron ere and ferresilicon are

in the country, Ferroeilicon 75 % is produced in the factory of ferrealleys

in Sibenik, and lime of the country is of very good quality,
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19,
The necessary equipment is simple and can be made with
little invéstment.
From the equipment it is necessary enly :
1) Equipment for gringing and screening
2) Crucibles for fusien (in case if rocking furnace
vill not be uged)
3) Screw conveyer
4) Storage siloe (There are some siles from FeW Production)
5) Equipment for mixing
6) Weighing equipment
Instead of irom ore the red mud cen be used in charging
mixture or in thermic mixture., Aglomereted red mud from aluminimu industry
in Sibenik contaims about 7,4 % TiOs and 42,82 1 PFe,
The expleitatien of red wud frem event, hungarian bouxites is
alse suggested to the factory of ferroalleys in Lipetzk during my stey there,
Applicatien ef red mud in the productien of ferrve-titenium instead

of iren ore must give bebter efficiency of Ti and diminuish the consumption of

irer. ere

50X1-HUM
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